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What is claimed is: 

A microelement device comprising 
a substrate; 

a plurality of electrical microelements arranged 
on said substrate adapted for electrically con- 
tacting biological cells present in a liquid envi- 
ronment; 

means selected from the group consisting of means 
for guiding said cells toward said microelements, 
means for mechanically attracting said cells to- 
ward said microelements, and means for isolating 
the cells. 

The device as defined in claim 1, wherein said microe- 
lements are configured for sensing bioelectrical poten- 
tials . 

The device as defined in claim 1, wherein said microe- 
lements are configured for bioelectrical stimulation of 
said cells. 

The device as defined in claim 1, wherein said micro- 
elements are configured as light-sensitive elements. 

The device as defined in claim 1, wherein said means 
for attracting are configured for exerting a negative- 
pressure force on the cells. 
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The device as defined in claim 1, wherein said means 
for attracting are configured for exerting a hydrody- 
namic force on the cells. 

The device as defined in claim 5, wherein said means 
for attracting comprise channels which open out at a 
contact surface of said microelectrodes . 

The device as defined in claim 6, wherein said means 
for attracting comprise channels which open out at a 
contact surface of said microelectrodes. 

The device as defined in claim 6, wherein the channels, 
are connected to a source of negative pressure. 

The device as defined in claim 6, wherein said chan- 
nels are connected to a pump means for said liquid en- 
vironment . 

The device as defined in claim 10, wherein said pump 
means is configured as an electroosmosis pump. 

The device as defined in claim 11/ wherein said elec- 
troosmosis pump comprises two electrodes being arranged 
at opposite ends of said channels, a voltage being ap- 
plied between the electrodes. 

The device as defined in claim 12, wherein the means 
exert an electrostatic force on the cells. 



28 



The device as defined in claim 1, wherein said means 
for guiding comprise funnel-like microcuvettes being 
arranged in the substrate and having a bottom, said mi- 
croelements being located at the bottom of said mi- 
crocuvettes. 

The device as defined in claim 14, further comprising 
surface regions between said microcuvettes, said re- 
gions being coated with a cell-repelling substrate. 

The device as defined in claim 14, wherein said mi- 
crocuvettes are coated with a cell-attracting sub- 
strate. 

The device as defined in claim 1, wherein said sub- 
strate comprises at least a base plate and a cover 
plate located thereabove. 

The device as defined in claim 17, wherein the base 
plate is made of a material selected from the group 
consisting of glass, quartz, silicon, or plastic. 

The device as defined in claim 17, wherein the cover 
plate is made of a material selected from the group 
consisting of glass, quartz, silicon, plastic, poly- 
styrene, PMMA, and polyimide. 

The device as defined in claim 17, wherein at least one 
element selected from the group consisting of the base 
plate and the cover plate is made of a material that is 
transparent to light, the wavelength of the light lying 
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in a region of the spectrum accessible to microscopy 
techniques . 

The device as defined in claim 17, wherein the base 
plate is connected to the microelements and comprises 
an edge connector which id guided outward laterally. 

The device as defined in 17, wherein the base plate 
comprises at least a lower signal processing plate and 
an element plate located thereabove. 

The device as defined in claim 22, wherein the signal 
processing plate is guided outward laterally as an edge 
connector. 

The device as defined in claim 2, wherein the microe- 
lectrodes comprise sensing electrodes and stimulus 
electrodes electrodes. 

The device as defined in claim 2, wherein the microe- 
lectrodes comprise reference electrodes. 

The device as defined in claim 25, wherein the micro- 
electrodes comprise multiple concentrically arranged 
individual electrodes. 

The device as defined in claims 14, wherein the micro- 
electrodes comprise at least one reference electrode 
and at least one sensing electrode, wherein said sens- 
ing electrode is arranged at the bottom of said mi- 



30 



crocuvette, and wherein said reference electrode is ar- 
ranged at a distance above said sensing electrode. 

The device as defined in claim 2, wherein the micro- 
electrode comprises a surface being in contact with the 
environment and a surface being in contact with the 
cell, said surface being in contact with the environ- 
ment being larger than the surface being in contact 
with the cell. 

The device as defined in claim 28, wherein the micro- 
electrode is configured as a chamber in a substrate, 
the chamber communicating through an opening with an 
external space surrounding the substrate. 

A method for making contact to cells present in a liq- 
uid environment above a substrate, said method compris- 
ing the steps of: 

creating electrical microelements; 

creating a contact between said cells and said mi- 
croelements; and 

creating a force for guiding the cells. 

The method as defined in claim 30, wherein said force 
for guiding the cells is a force attracting the cells 
toward said microelements. 

The method as defined in claim 30, wherein said force 
is exerted as a negative-pressure force. 
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The method as defined in claim 30, wherein the force is 
exerted as a hydrodynamic force . 

The method as defined in claim 33, wherein the hydrody- 
namic force is exerted by electroosmosis, in particular 
by way of an electrolyte flow generated by electroosmo- 
sis . 

The method as defined in claim 30 , wherein the force is 
exerted as an attractive force on the basis of electri- 
cal charging of the cells and an electric field acting 
in the direction of the electrodes. 

The method as defined in claim 30, wherein the attrac- 
tive force is exerted as a contact force between said 
cells and said microelements. 

The method as defined in claim 30, wherein the force is 
exerted for a directed movement of the cells toward the 
microelements • 

The method as defined in claim 30, wherein the cells 
are stimulated via microelements configured as micro- 
electrodes. 

The method as defined in claim 30, which further com- 
prises the step of sensing potentials of the cells via 
the microelements which are configured as microelec- 
trodes. 
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The method as defined in claim 39, which further com- 
prises the step of sensing the luminescence of the 
cells via the microelements which are configured as mi- 
crophotodiodes • 

The method as defined in claim 39, which further com- 
prises the step of measuring the light absorption of 
the cells via the microelements which are configured as 
microphotodiodes . 

A method for manufacturing a microelement device having 
a plurality of electrical microelements which are ar- 
ranged on a substrate, said method comprising the steps 
of: 

providing a base plate; and 

providing a cover plate located thereabove. 

The method as defined in claim 42, which further com- 
prises the steps of: 

providing a channel system within said base plate; 
shaping microcuvettes within the cover plate, said 
microcuvettes having openings at a bottom thereof; 
fitting the base plate to the cover plate in such 
a way that the openings at the bottom of the mi- 
crocuvettes adjoin contact surfaces of the microe- 
lements and communicate with the channel system. 
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The method as defined in claim 42, which further com- 
prises the steps of: 

(a) providing at least one of the base plate and the 
cover plate, on their surfaces facing one another, 
with a layer of molecules having a reactive termi- 
nal group; 

(b) fitting the base plate and cover plate together; 
and 

(c) forming a covalent bond between the layers by ex- 
ternal stimulation. 

The method as defined in claim 44 , wherein the base 
plate and the cover plate are adjusted relative to one 
another after performing step (b). 

The method as defined in claim 45/ wherein the base 
plate and the cover plate are heated, are subjected to 
light or an electric field is applied. 

The method as defined in claim 43, wherein the base 
plate and the cover plate are joined to one another by 
anodic or metallic bonding. 



